Conclusions Conclusions The annual cost of severe
The annual cost of severe antisocialbehaviourin childhoodinthe UK antisocial behaviourin childhoodinthe UK is substantial and widespread, involving is substantial and widespread, involving several agencies, butthe burden falls most several agencies, butthe burden falls most heavily on the family.Wider uptake of heavily on the family.Wider uptake of evidence-based interventions is likely to evidence-based interventions is likely to lead to considerable economic benefits in lead to considerable economic benefits in the shortterm, and probably even more in the shortterm, and probably even more in the long term. the long term.
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Persistent antisocial behaviour -a core Persistent antisocial behaviour -a core feature of conduct disorder -substantially feature of conduct disorder -substantially increases the likelihood of problems in increases the likelihood of problems in adulthood such as violence, criminality, adulthood such as violence, criminality, unstable relationships and mental health unstable relationships and mental health problems ). Forty problems . Forty per cent of children aged 7-8 years with per cent of children aged 7-8 years with conduct disorder become recidivist teenconduct disorder become recidivist teenagers and over 90% of juvenile delinquents agers and over 90% of juvenile delinquents had conduct disorder as children (Scott, had conduct disorder as children . It is also a major predictor of life-1998) . It is also a major predictor of lifetime resource use. Individuals with persistime resource use. Individuals with persistent antisocial behaviour at age 10 years tent antisocial behaviour at age 10 years cost society ten times as much as controls cost society ten times as much as controls by the time they were 28 years old (Scott by the time they were 28 years old (Scott et al et al, 2001 , 2001a a; Knapp ; Knapp et al et al, , 2002b . Although ). Although younger children with severe antisocial beyounger children with severe antisocial behaviour are likely to require support from haviour are likely to require support from a wide range of agencies (Knapp a wide range of agencies (Knapp et al et al, , 1999; Vostanis 1999; Vostanis et al et al, 2003) little is known , 2003) little is known about the immediate, short-term costs in about the immediate, short-term costs in childhood. Lack of this information may childhood. Lack of this information may be one reason why the mean annual spend be one reason why the mean annual spend in England and Wales on child and adolesin England and Wales on child and adolescent mental health is so low -about £10 cent mental health is so low -about £10 per child per year (Audit Commission, per child per year (Audit Commission, 1999) . The objectives of our study were to 1999). The objectives of our study were to estimate the costs of supporting children estimate the costs of supporting children with severe antisocial behaviour, to identify with severe antisocial behaviour, to identify socio-demographic and clinical factors socio-demographic and clinical factors associated with those costs, and to gain associated with those costs, and to gain further insight into who bears them. further insight into who bears them.
METHOD METHOD Participants Participants
The study sample was derived from a multiThe study sample was derived from a multicentre controlled trial of parenting groups centre controlled trial of parenting groups for childhood antisocial behaviour (Scott for childhood antisocial behaviour (Scott et al et al, 2001 (Scott et al et al, , 2001b . This study investigated the ). This study investigated the last 80 cases recruited in the original trial, last 80 cases recruited in the original trial, which had a total sample of 141. The chilwhich had a total sample of 141. The children were referred to four child and dren were referred to four child and adolescent mental health services (CAMHS) adolescent mental health services (CAMHS) in London (Brixton, Belgrave, Camberwell in London (Brixton, Belgrave, Camberwell and St George's Hospital) or to the and St George's Hospital) or to the CAMHS in Chichester, in the south of Eng-CAMHS in Chichester, in the south of England. Children eligible for inclusion in the land. Children eligible for inclusion in the study were aged 3-8 years, with severe antistudy were aged 3-8 years, with severe antisocial behaviour as the presenting problem. social behaviour as the presenting problem. On average, they were in the worst 1% of On average, they were in the worst 1% of the population with the most disruptive the population with the most disruptive behaviour, as measured by semi-structured behaviour, as measured by semi-structured interview. Children were excluded if there interview. Children were excluded if there were clinically apparent developmental were clinically apparent developmental delays, hyperkinetic syndrome or any other delays, hyperkinetic syndrome or any other condition requiring separate treatment. condition requiring separate treatment.
Measures Measures

Costs Costs
Service use data were collected using the Service use data were collected using the Client Service Receipt Inventory (CSRI; Client Service Receipt Inventory (CSRI; Beecham & Knapp, 1992) specifically Beecham & Knapp, 1992) specifically adapted for childhood (Knapp adapted for childhood (Knapp et al et al, , 1999) . Data were collected at the point of 1999). Data were collected at the point of entry into the trial, and covered the preentry into the trial, and covered the previous 12 months. These data were obtained vious 12 months. These data were obtained for each participating child from the child's for each participating child from the child's main carer, including family demographic main carer, including family demographic and socio-demographic characteristics, and socio-demographic characteristics, employment status of parents, severity of employment status of parents, severity of disorder and service utilisation. For costing, disorder and service utilisation. For costing, a broad societal perspective, including a broad societal perspective, including health services, education, social care and health services, education, social care and informal care (mainly family) was adopted. informal care (mainly family) was adopted. The overall cost of care was estimated by The overall cost of care was estimated by multiplying the units of health and social multiplying the units of health and social services used by their unit costs. services used by their unit costs.
Resource use data for each child were Resource use data for each child were collected concerning contact with the collected concerning contact with the National Health Service (NHS), educaNational Health Service (NHS), educational and social care services directly as a tional and social care services directly as a result of the child's behaviour. Through result of the child's behaviour. Through detailed questioning of the parent, care detailed questioning of the parent, care was taken to ensure that the extra services was taken to ensure that the extra services were indeed attributable to antisocial were indeed attributable to antisocial behaviour. Usage for other reasons such behaviour. Usage for other reasons such as unrelated illnesses was excluded. Addias unrelated illnesses was excluded. Additional data on services used by the child's tional data on services used by the child's family directly or indirectly because of the family directly or indirectly because of the child's behaviour were also collected, as child's behaviour were also collected, as discussed below. Interviewers collected discussed below. Interviewers collected information on the pattern and intensity information on the pattern and intensity of services used, including hospital inof services used, including hospital inpatient admissions, out-patient attendance, patient admissions, out-patient attendance, accident and emergency attendance, generaccident and emergency attendance, general practitioner visits, health visitors, child al practitioner visits, health visitors, child guidance clinic contact, child development guidance clinic contact, child development clinic contacts, social worker and health clinic contacts, social worker and health visitor contacts, voluntary agency counselvisitor contacts, voluntary agency counselling and advice, nursery school attendance, ling and advice, nursery school attendance, educational psychologist services, special educational psychologist services, special needs assistance and classroom assistance. needs assistance and classroom assistance.
All costs were calculated at nationally All costs were calculated at nationally applicable 2000-2001 prices (Netten applicable 2000 (Netten applicable -2001 ). Costs were then inflated to . Costs were then inflated to [2002] [2003] , 1997) . No discounting of costs was neces-1997) . No discounting of costs was necessary since the period of analysis was 1 year. sary since the period of analysis was 1 year. An estimate of lost productivity was deAn estimate of lost productivity was derived from the data collected on days taken rived from the data collected on days taken off work by the main carer because of the off work by the main carer because of the child's difficult behaviour, using the human child's difficult behaviour, using the human capital approach; this method focuses on capital approach; this method focuses on the potential lost productivity resulting the potential lost productivity resulting from sickness (Pritchard & Sculpher, from sickness . Wages were assumed as a proxy 2000). Wages were assumed as a proxy measure for lost production. The cost of measure for lost production. The cost of household tasks is the summation of three household tasks is the summation of three categories of activities: extra time taken to categories of activities: extra time taken to prepare meals, extra time spent shopping prepare meals, extra time spent shopping and extra time spent household cleaning beand extra time spent household cleaning because of the child's behaviour. The cost is cause of the child's behaviour. The cost is based on a conservative unit cost per hour based on a conservative unit cost per hour of employing a child carer at £5.57 for parof employing a child carer at £5.57 for parents who were unemployed. For mothers ents who were unemployed. For mothers who were in paid employment their costs who were in paid employment their costs were estimated using their average hourly were estimated using their average hourly pay. The cost of additional home repairs pay. The cost of additional home repairs was based on the average weekly household was based on the average weekly household expenditure on alterations to dwellings for expenditure on alterations to dwellings for home improvements (Office for National home improvements (Office for National Statistics, 2003) . Statistics, 2003) .
Child psychopathology Child psychopathology and family characteristics and family characteristics
Measures were taken at the point of Measures were taken at the point of entry into the study on demographic and entry into the study on demographic and socio-demographic characteristics and the socio-demographic characteristics and the severity of the child's behaviour, assessed severity of the child's behaviour, assessed using the Parent Account of Child Sympusing the Parent Account of Child Symptoms interview (PACS; Taylor toms interview (PACS; Taylor et al et al, , 1986 ). The PACS is a semi-structured inter-1986). The PACS is a semi-structured interview used to assess the severity and freview used to assess the severity and frequency of antisocial behaviours, such as quency of antisocial behaviours, such as fighting, destruction and disobedience. fighting, destruction and disobedience.
Statistical methods Statistical methods
From the measures, a set of possible predicFrom the measures, a set of possible predictors was selected on the basis of previous tors was selected on the basis of previous research and discussions with the clinical research and discussions with the clinical expert on the team. We used multivariate expert on the team. We used multivariate statistical methods, taking the total cost of statistical methods, taking the total cost of care as the dependent variable. The explacare as the dependent variable. The explanatory variables were age, gender of the natory variables were age, gender of the child, gender of the main carer, ethnicity child, gender of the main carer, ethnicity of the main carer, marital status of the main of the main carer, marital status of the main carer, education of the main carer, severity carer, education of the main carer, severity of symptoms in each of three domains (antiof symptoms in each of three domains (antisocial behaviour, hyperactivity and social behaviour, hyperactivity and emotional problems), the subjective diffiemotional problems), the subjective difficulty the main carer experienced with the culty the main carer experienced with the child, and whether there was special educachild, and whether there was special educational needs provision made for the child. tional needs provision made for the child.
Because cost data are typically skewed Because cost data are typically skewed in their distribution, we planned to use both in their distribution, we planned to use both parametric and non-parametric methods of parametric and non-parametric methods of analysis. Initially, bivariate analysis was analysis. Initially, bivariate analysis was used to investigate associations between used to investigate associations between each of the child and family measures and each of the child and family measures and the total costs of care, using simple linear the total costs of care, using simple linear regression. Associations between costs and regression. Associations between costs and continuous variables were conducted, but continuous variables were conducted, but when we present the descriptive results bewhen we present the descriptive results below we separate two groups distinguished low we separate two groups distinguished by each variable's median value. Both orby each variable's median value. Both ordinary least squares and generalised linear dinary least squares and generalised linear modelling were then used to examine the modelling were then used to examine the associations between baseline characterisassociations between baseline characteristics, total costs and component costs such tics, total costs and component costs such as NHS costs, education service costs, as NHS costs, education service costs, voluntary sector costs and indirect costs. voluntary sector costs and indirect costs. Multiple regression using ordinary least Multiple regression using ordinary least squares can be misleading when the error squares can be misleading when the error term is non-normally distributed and has term is non-normally distributed and has a non-constant variance. If the dependent a non-constant variance. If the dependent variable is non-normally distributed, there variable is non-normally distributed, there is a good chance that the residuals will is a good chance that the residuals will be too, which will invalidate tests of be too, which will invalidate tests of significance associated with fitting a model significance associated with fitting a model with ordinary least squares and so produce with ordinary least squares and so produce imprecise estimates of costs (Dunn imprecise estimates of costs (Dunn et al et al, , 2003 ). An alternative is to use generalised 2003). An alternative is to use generalised linear modelling to address these concerns linear modelling to address these concerns about the distribution of the data, as emabout the distribution of the data, as employed previously in the mental health field ployed previously in the mental health field (Knapp (Knapp et al et al, , 2002a . In this study, the Park ). In this study, the Park test on the raw scale residuals was used to test on the raw scale residuals was used to select one of the relevant family select one of the relevant family distributions (Gaussian, Poisson, gamma distributions (Gaussian, Poisson, gamma or inverse Gaussian) for the generalised linor inverse Gaussian) for the generalised linear model. If the values were consistently ear model. If the values were consistently near 0, Gaussian was chosen; for values near 0, Gaussian was chosen; for values near 1, the Poisson was used; for values near 1, the Poisson was used; for values nearer to 2, gamma was used; for values nearer to 2, gamma was used; for values nearer to 3, inverse Gaussian was used. nearer to 3, inverse Gaussian was used. For values far below 0 or much bigger than For values far below 0 or much bigger than 3 (say 5 and above), it would be necessary 3 (say 5 and above), it would be necessary to select another link function (Manning to select another link function ). Once the appropriate & Mullahy, 2001). Once the appropriate family distribution had been selected, genfamily distribution had been selected, generalised linear modelling was repeated with eralised linear modelling was repeated with this choice of family using a robust option. this choice of family using a robust option.
When multiple regression using standWhen multiple regression using standard ordinary least squares was conducted, ard ordinary least squares was conducted, all explanatory variables that had a bivariall explanatory variables that had a bivariate association with costs were initially inate association with costs were initially included in the model. Variables that did cluded in the model. Variables that did not have bivariate associations with costs not have bivariate associations with costs were then included one at a time and were were then included one at a time and were kept if they added significantly to the kept if they added significantly to the model. The decision to retain or discard a model. The decision to retain or discard a variable was based on significance at the variable was based on significance at the 10% level. Analyses were conducted using 10% level. Analyses were conducted using the continuous variables. the continuous variables.
RESULTS RESULTS
The personal characteristics of the children The personal characteristics of the children and their families are shown in Tables 1  and their families are shown in Tables 1  and 2 . Three-quarters of the children were and 2. Three-quarters of the children were boys, with an average age of 5 years. Their boys, with an average age of 5 years. Their antisocial behaviour was on the 98th antisocial behaviour was on the 98th percentile and their hyperactivity on the percentile and their hyperactivity on the 90th percentile, so that taken together they 90th percentile, so that taken together they were in the worst 1% for disruptive behavwere in the worst 1% for disruptive behaviour. The families in the sample were iour. The families in the sample were 5 4 8 5 4 8 AUTHOR'S PROOF AUTHOR'S PROOF Mother had difficulty coping with Mother had difficulty coping with child in first year, child in first year, n n (%) (%)
31 (39) 31 (39) Special educational needs provision, Special educational needs provision,
19 (24) 19 (24) PACS, Parent Account of Child Symptoms interview. PACS, Parent Account of Child Symptoms interview. notably disadvantaged on certain indicators notably disadvantaged on certain indicators of low socio-economic status (Table 2) , of low socio-economic status ( , 2003) . Nineteen per cent of children had a 2003). Nineteen per cent of children had a parent from a Black or minority ethnic parent from a Black or minority ethnic group. In addition to the other characteristics group. In addition to the other characteristics mentioned in Table 4 , all of the children mentioned in Table 4 , all of the children lived with their mother as main carer, and lived with their mother as main carer, and most of the mothers had a live-in partner. most of the mothers had a live-in partner.
Service use and impact on family Service use and impact on family
Service use patterns are shown in Table 3 . Service use patterns are shown in Table 3 .
Health Health
During the previous 12 months the majorDuring the previous 12 months the majority of the children (71%) were taken ity of the children (71%) were taken to their general practitioner for reasons to their general practitioner for reasons connected to their behaviour (Table 3) . connected to their behaviour (Table 3) . To our surprise, 40% of the children had To our surprise, 40% of the children had had a hospital admission, with a mean had a hospital admission, with a mean duration of 8 days. Children were admitted duration of 8 days. Children were admitted because their reckless or disobedient behavbecause their reckless or disobedient behaviour directly or indirectly led to accidents iour directly or indirectly led to accidents such as concussions, scalds, burns, being such as concussions, scalds, burns, being hit by a car or hitting their head severely. hit by a car or hitting their head severely. A further quarter of children were taken A further quarter of children were taken to accident and emergency services, attendto accident and emergency services, attending on average twice each over the 12 ing on average twice each over the 12 months prior to interview. Attendance months prior to interview. Attendance was predominantly for accidents: for examwas predominantly for accidents: for example, bruising their eyes, falling off a bicycle, ple, bruising their eyes, falling off a bicycle, falling on a radiator and cutting their neck, falling on a radiator and cutting their neck, eating money, sand in their eyes, and their eating money, sand in their eyes, and their hands being shut in doors. hands being shut in doors.
Education Education
Two-thirds of parents made extra use of Two-thirds of parents made extra use of nursery services because of their child's nursery services because of their child's 5 4 9 5 4 9 AUTHOR'S PROOF AUTHOR'S PROOF behaviour, and already at the relatively behaviour, and already at the relatively young age of this sample a third had been young age of this sample a third had been seen by an educational psychologist and seen by an educational psychologist and were receiving special educational provision. were receiving special educational provision.
Other agencies Other agencies
A fifth of the children had been in touch A fifth of the children had been in touch with social services, but only 6% of parents with social services, but only 6% of parents reported being in touch with a voluntary reported being in touch with a voluntary sector agency because of their child's sector agency because of their child's behaviour. behaviour.
Impact on the family Impact on the family
Families were carrying a substantial burFamilies were carrying a substantial burden. They estimated that they spent a large den. They estimated that they spent a large amount of extra time on daily household amount of extra time on daily household tasks because of the child's behaviour: tasks because of the child's behaviour: almost 8 h per week. Additionally, there almost 8 h per week. Additionally, there were extra house repairs due to the child's were extra house repairs due to the child's destructiveness, and some parents had to destructiveness, and some parents had to take days off work because of their child's take days off work because of their child's behaviour, chiefly when the child was sent behaviour, chiefly when the child was sent home from school. home from school.
Cost of care Cost of care
Annualised costs indicate the intensity of Annualised costs indicate the intensity of service use weighted by their unit costs. service use weighted by their unit costs. Table 3 provides a summary of the costs Table 3 provides a summary of the costs of services and other resource impacts over of services and other resource impacts over the previous 12 months. The results show the previous 12 months. The results show that the mean cost of NHS, voluntary serthat the mean cost of NHS, voluntary services and education services used directly vices and education services used directly by the child was £1277, which is 21% of by the child was £1277, which is 21% of the total costs (median £509, range the total costs (median £509, range 0-0-17 446). Additionally, service use by other 17 446). Additionally, service use by other family members because of the child's befamily members because of the child's behaviour cost £45 -mainly owing to contact haviour cost £45 -mainly owing to contact with primary care and community health with primary care and community health services, such as seeing the general practiservices, such as seeing the general practitioner or a counsellor, or receiving therapy tioner or a counsellor, or receiving therapy for anxiety and depression. However, the for anxiety and depression. However, the mean non-service costs of the child's behavmean non-service costs of the child's behaviour to the family were high, at £4637 iour to the family were high, at £4637 (median £3217; range 0-19 533), because (median £3217; range 0-19 533), because of the burden of extra time spent on houseof the burden of extra time spent on household tasks, the need for repairs, and time hold tasks, the need for repairs, and time off work looking after the child. off work looking after the child.
The overall mean total cost per child The overall mean total cost per child was £5960 per annum (median £4957, was £5960 per annum (median £4957, range 48-19 940). Many children used range 48-19 940). Many children used few or no services; consequently many chilfew or no services; consequently many children had zero or very small costs. However, dren had zero or very small costs. However, a smaller number of children made heavy a smaller number of children made heavy use of relatively expensive services such as use of relatively expensive services such as in-patient care. The family impact costs in-patient care. The family impact costs represent the highest element, contributing represent the highest element, contributing over three-quarters of the total. Indeed, over three-quarters of the total. Indeed, for the majority of the families it was estifor the majority of the families it was estimated that the time spent on additional mated that the time spent on additional household tasks had an opportunity cost household tasks had an opportunity cost of £4526 over the past year. This is equivaof £4526 over the past year. This is equivalent to paying a local authority home care lent to paying a local authority home care worker £87 per week to provide extra supworker £87 per week to provide extra support around the home. The overall balance port around the home. The overall balance of costs is shown in Fig. 1 . of costs is shown in Fig. 1 .
Cost associations Cost associations
The only variables associated with total The only variables associated with total costs in the bivariate analyses were being costs in the bivariate analyses were being male and increased severity of antisocial male and increased severity of antisocial behaviour (Table 4) . behaviour (Table 4) .
The final ordinary least squares regresThe final ordinary least squares regression model is shown in Table 5 . When all sion model is shown in Table 5 . When all variables that had a significant bivariate revariables that had a significant bivariate relationship with costs were included, the lationship with costs were included, the only variable that was significantly assoonly variable that was significantly associated with costs was increased severity of ciated with costs was increased severity of antisocial behaviour ( antisocial behaviour (P P¼0.05). Being male 0.05). Being male was of borderline significance ( was of borderline significance (P P¼0.09). 0.09). However, these variables did not explain However, these variables did not explain much of the total cost variance (only 7%). much of the total cost variance (only 7%). Because of potential distributional proBecause of potential distributional problems with the ordinary least squares blems with the ordinary least squares regression we re-estimated the equation regression we re-estimated the equation by fitting the generalised linear model by fitting the generalised linear model (Table 5 ). Only variables that were signifi- (Table 5 ). Only variables that were significant ( cant (P P5 50.1) in the bivariate testing were 0.1) in the bivariate testing were included. In the generalised linear model, included. In the generalised linear model, both increased severity of antisocial behavboth increased severity of antisocial behaviour score ( iour score (P P¼0.01) and being male 0.01) and being male ( (P P¼0.02) were significant (Table 6 ). Thus, 0.02) were significant (Table 6 ). Thus, the relationships between costs and the the relationships between costs and the predictors identified included in the final predictors identified included in the final ordinary least squares and generalised lineordinary least squares and generalised linear models were broadly similar, although ar models were broadly similar, although being male failed to reach significance using being male failed to reach significance using ordinary least squares. Further analyses ordinary least squares. Further analyses were conducted with various cost comwere conducted with various cost components and demographic and clinical ponents and demographic and clinical variables. Results using the generalised variables. Results using the generalised linear model are shown in Table 6 . There linear model are shown in Table 6 . There were associations between non-service were associations between non-service based costs and hyperactivity, antisocial based costs and hyperactivity, antisocial behaviour score and being male. behaviour score and being male.
DISCUSSION DISCUSSION
The objective of this study was to estimate The objective of this study was to estimate the cost of supporting children with severe the cost of supporting children with severe antisocial behaviour, to identify the factors antisocial behaviour, to identify the factors associated with these costs and to gain associated with these costs and to gain further insight into who bears them. We further insight into who bears them. We found that children aged 3-8 years who found that children aged 3-8 years who were referred with antisocial behaviour were referred with antisocial behaviour received help from a wide range of agencies received help from a wide range of agencies in the previous year, and cost nearly £6000 in the previous year, and cost nearly £6000 per annum overall. Health services cost per annum overall. Health services cost the most, not just because of the child's the most, not just because of the child's prior referral to mental health services prior referral to mental health services (the current episode was excluded, but (the current episode was excluded, but would have added £641 on average), but would have added £641 on average), but because of general hospital admissions as because of general hospital admissions as a result of accidents, which represented a result of accidents, which represented the greatest expense to the NHS. Use of adthe greatest expense to the NHS. Use of additional educational services and of social ditional educational services and of social services also led to significant costs. Educaservices also led to significant costs. Educational costs are likely to have increased as tional costs are likely to have increased as the children grew older -half the study the children grew older -half the study population was still only at nursery. The population was still only at nursery. The high costs accruing to the NHS, other pubhigh costs accruing to the NHS, other public sector agencies and to the family were lic sector agencies and to the family were consistent with the findings from our preconsistent with the findings from our previous pilot study on the costs of antisocial vious pilot study on the costs of antisocial behaviour in a sample of 10 children behaviour in a sample of 10 children (Knapp (Knapp et al et al, 1999) , which also found that , 1999), which also found that costs to the family were a major element. In costs to the family were a major element. In addition, families received benefits averaaddition, families received benefits averaging £4307, although these were not necesging £4307, although these were not necessarily related to the child's behavioural sarily related to the child's behavioural problems and have not been analysed in problems and have not been analysed in this study. this study.
Prediction equations of the annual cost Prediction equations of the annual cost accounted for only 7% of the total variaaccounted for only 7% of the total variation observed in our study, but none the less tion observed in our study, but none the less showed that having more severe behaviour, showed that having more severe behaviour, and being a boy, led to greater expense. The and being a boy, led to greater expense. The increased cost for boys was mainly due to increased cost for boys was mainly due to their having more accidents that required their having more accidents that required hospital admission. These predictors agree hospital admission. These predictors agree with our long-term follow-up study of cost, with our long-term follow-up study of cost, in which nearly 30% of eventual cost by in which nearly 30% of eventual cost by age 28 years was predicted by variables age 28 years was predicted by variables present at age 10 years, with more severe present at age 10 years, with more severe behaviour being by far the most important behaviour being by far the most important predictor (Scott predictor (Scott et al et al, 2001 , 2001a a). These ). These findings allow for some optimism, since findings allow for some optimism, since antisocial behaviour is eminently treatable. antisocial behaviour is eminently treatable. If treatment is successful, then the service If treatment is successful, then the service burden and costs should go down by burden and costs should go down by comparable amounts. If, on the other hand, comparable amounts. If, on the other hand, a large proportion of the cost had been a large proportion of the cost had been predicted by fixed characteristics such as predicted by fixed characteristics such as ethnicity, parental socio-economic status ethnicity, parental socio-economic status or indeed being male, then the prospects or indeed being male, then the prospects for reducing service burden and costs for reducing service burden and costs through successful treatment would have through successful treatment would have to be far more guarded. to be far more guarded. The burden falling on the family is The burden falling on the family is one of the striking findings of this study. one of the striking findings of this study. Component cost analyses suggested positive Component cost analyses suggested positive associations between non-service-based costs associations between non-service-based costs carried by families and the child's carried by families and the child's hyperactivity. Parents accessed more advice hyperactivity. Parents accessed more advice and counselling services the greater the and counselling services the greater the emotional difficulties of the child. Children emotional difficulties of the child. Children with poorly controlled, aggressive behavwith poorly controlled, aggressive behaviour require constant supervision iour require constant supervision (Webster-Stratton & Spitzer, 1996) which (Webster-Stratton & Spitzer, 1996) which renders the tasks of daily living more renders the tasks of daily living more difficult, and means that parents take a difficult, and means that parents take a great deal longer to carry them out -8 h great deal longer to carry them out -8 h per week in this study. Families of children per week in this study. Families of children with disruptive behaviour usually do not with disruptive behaviour usually do not receive the support they require from relareceive the support they require from relatives (Cunningham tives (Cunningham et al et al, 1995) , which , 1995), which could have adverse consequences for their could have adverse consequences for their own health and quality of life. When all else own health and quality of life. When all else fails, parents may give up their children to fails, parents may give up their children to the care of the local authority because they the care of the local authority because they find their antisocial behaviour overwhelmfind their antisocial behaviour overwhelming -and this was found to be the case for ing -and this was found to be the case for a significant number of children in our prea significant number of children in our previous follow-up study (Scott vious follow-up study (Scott et al et al, 2001 , 2001a a). ).
Implementation of effective Implementation of effective interventions interventions
Given the high burden and cost of antiGiven the high burden and cost of antisocial behaviour in the short term, and social behaviour in the short term, and the even higher costs in the long term, the the even higher costs in the long term, the case for using effective interventions seems case for using effective interventions seems overwhelming. There have been several overwhelming. There have been several hundred controlled trials proving the effechundred controlled trials proving the effectiveness of interventions , tiveness of interventions , with parenting programmes having the with parenting programmes having the greatest impact ; yet in Enggreatest impact ; yet in England at present only a quarter of children land at present only a quarter of children with mental health problems receive speciawith mental health problems receive specialist treatment (Ford list treatment (Ford et al et al, 2003) . . With the increasing pressure on child and adolescent increasing pressure on child and adolescent mental health services to focus their limited mental health services to focus their limited resources on life-threatening disorders such resources on life-threatening disorders such as depression, psychosis, self-harm, anorexas depression, psychosis, self-harm, anorexia and major drug misuse, some services are ia and major drug misuse, some services are refusing to see cases of conduct disorder on refusing to see cases of conduct disorder on the grounds that they are a 'social prothe grounds that they are a 'social problem'. This stance is understandable, given blem'. This stance is understandable, given the very small amounts spent on child and the very small amounts spent on child and adolescent mental health (about £10 per adolescent mental health (about £10 per head per year; Audit Commission, 1999), head per year; Audit Commission, 1999), but the thinking is fallacious. First, the probut the thinking is fallacious. First, the problem is by no means caused only by faulty blem is by no means caused only by faulty socialisation -indeed, recent studies show socialisation -indeed, recent studies show a high genetic contribution. Thus, for a high genetic contribution. Thus, for example, Scourfield example, Scourfield et al et al (2004) found (2004) found that the heritability of pervasive antisocial that the heritability of pervasive antisocial behaviour was 100%, with no environbehaviour was 100%, with no environmental contribution at all. Second, other mental contribution at all. Second, other agencies are often less well placed to assess agencies are often less well placed to assess and treat antisocial behaviour effectively. and treat antisocial behaviour effectively. It requires a careful assessment of estabIt requires a careful assessment of established contributory factors, many of which lished contributory factors, many of which require mental health expertise, such as require mental health expertise, such as child hyperactivity and maternal depression child hyperactivity and maternal depression (Rutter , and then the treat-, 1998), and then the treatments that are effective mostly require menments that are effective mostly require mental health expertise, such as parent training tal health expertise, such as parent training and medication for hyperactivity. Although and medication for hyperactivity. Although considerable efforts are being made to train considerable efforts are being made to train non-mental-health staff to deliver some of non-mental-health staff to deliver some of these interventions, the evidence suggests these interventions, the evidence suggests that treatments provided without high that treatments provided without high levels of skill and fidelity to the manual are levels of skill and fidelity to the manual are much less effective (Henggeler much less effective (Henggeler et al et al, 2002) . , 2002) . In addition to treatment programmes In addition to treatment programmes for established cases of severe antisocial for established cases of severe antisocial behaviour of the kind studied here, there behaviour of the kind studied here, there is a strong case for prevention and early is a strong case for prevention and early intervention strategies. This is because intervention strategies. This is because 5 51 5 51 AUTHOR'S PROOF AUTHOR'S PROOF 'lifetime persistent' antisocial behaviour 'lifetime persistent' antisocial behaviour first becomes evident very early, typically first becomes evident very early, typically when the child is 2-3 years old (Broidy when the child is 2-3 years old (Broidy et et al al, 2003) , and because if left untreated until , 2003) , and because if left untreated until adolescence, it is then very hard to correct. adolescence, it is then very hard to correct. In the present study the younger children In the present study the younger children did not incur costs significantly less than did not incur costs significantly less than those incurred by the older ones, so on fithose incurred by the older ones, so on financial grounds the sooner effective internancial grounds the sooner effective intervention is started, the greater the cost vention is started, the greater the cost saving. By late adolescence the total cost saving. By late adolescence the total cost of untreated antisocial behaviour is far of untreated antisocial behaviour is far higher, as it includes criminality and lost higher, as it includes criminality and lost earning potential (Greenwood earning potential (Greenwood et al et al, 1996; , 1996; Walsh, 2001; . High-quality Walsh, 2001; . High-quality early early prevention can be notably cost-effective prevention can be notably cost-effective . In the . In the USA the cost of crimes committed by a USA the cost of crimes committed by a juvenile delinquent (under 10 years old) juvenile delinquent (under 10 years old) was estimated at $80 000 to $350 000 was estimated at $80 000 to $350 000 (£56 000-232 000), whereas rescuing a (£56 000-232 000), whereas rescuing a high-risk youth from this life path was high-risk youth from this life path was estimated to save $1.7-2.3 million (Cohen, estimated to save $1.7-2.3 million (Cohen, 1998) . In England, government initiatives 1998). In England, government initiatives such as SureStart are beginning to tackle this such as SureStart are beginning to tackle this issue, although preliminary results are not issue, although preliminary results are not encouraging (Melhuish encouraging (Melhuish et al et al, 2004 ), possibly , 2004 , possibly because of the failure to adopt evidencebecause of the failure to adopt evidencebased interventions widely. based interventions widely.
Methodological issues Methodological issues
Our study sample was reasonably large, Our study sample was reasonably large, and drawn from a range of clinics across and drawn from a range of clinics across London and in south-east England. The London and in south-east England. The families showed characteristics typical of families showed characteristics typical of those who present children with antisocial those who present children with antisocial behaviour across the UK. We used a carebehaviour across the UK. We used a careful, semi-structured interviewing approach ful, semi-structured interviewing approach (Knapp (Knapp et al et al, 1999) which required the , 1999) which required the investigator to continue questioning the investigator to continue questioning the informant until the former was sure a informant until the former was sure a reliable answer had been obtained, otherreliable answer had been obtained, otherwise no cost was applied for the service in wise no cost was applied for the service in question. Although the economic section question. Although the economic section of the interview was not formally tested of the interview was not formally tested for interrater reliability, the immediately for interrater reliability, the immediately following section on psychopathology was following section on psychopathology was found to have intraclass correlations of found to have intraclass correlations of 0.71-0.82 (Scott 0.71-0.82 (Scott et al et al, 2001 , 2001b . It remains ). It remains possible that some parents did not remempossible that some parents did not remember some of the services they used, which ber some of the services they used, which might have led to underestimation of the might have led to underestimation of the costs. Also, we did not determine whether costs. Also, we did not determine whether the parent was not seeking work because the parent was not seeking work because of the child's behaviour. Anecdotally, this of the child's behaviour. Anecdotally, this happens with some frequency, in which happens with some frequency, in which case it results in parents failing to be ecocase it results in parents failing to be economically productive and contribute taxes, nomically productive and contribute taxes, and leads them to claim benefits. However, and leads them to claim benefits. However, this could be a result of a lack of employthis could be a result of a lack of employable skills (52% of mothers in the sample able skills (52% of mothers in the sample left school before the age of 16 years). left school before the age of 16 years).
Costs were only applied for services used Costs were only applied for services used by particular individuals, and were not apby particular individuals, and were not apportioned for universal service provision. portioned for universal service provision. For example, schools have to spend time For example, schools have to spend time training teachers and playground supervisors training teachers and playground supervisors how to deal with the increasing levels of chilhow to deal with the increasing levels of children's antisocial behaviour and implement dren's antisocial behaviour and implement anti-bullying programmes; shops and instituanti-bullying programmes; shops and institutions have to install closed-circuit television tions have to install closed-circuit television cameras and employ security staff to deter cameras and employ security staff to deter theft and destruction to property; car drivers theft and destruction to property; car drivers have to pay higher insurance premiums to have to pay higher insurance premiums to cover vandalism and thefts from vehicles, cover vandalism and thefts from vehicles, and so on. If these expenses were included, and so on. If these expenses were included, estimates of the annual cost of antisocial estimates of the annual cost of antisocial behaviour would be higher. behaviour would be higher.
More generally, the study has attached More generally, the study has attached costs to the services that were used and costs to the services that were used and not to those that were needed. Differences not to those that were needed. Differences between these could arise because of the between these could arise because of the limited availability of established services, limited availability of established services, and according to whether or not any service and according to whether or not any service exists for the problem in question. For exists for the problem in question. For established services, such as (say) eduestablished services, such as (say) educational psychology, there may not be cational psychology, there may not be sufficient provision to meet the need, so sufficient provision to meet the need, so that some children who should have that some children who should have received the service do not do so, and no received the service do not do so, and no cost is applied. This applies in large cost is applied. This applies in large degree to mental health services, where, as degree to mental health services, where, as noted above, only about a quarter of cases noted above, only about a quarter of cases receive specialist help in England at present receive specialist help in England at present (Ford (Ford et al et al, 2003) . More generally, a service , 2003). More generally, a service has to exist to be counted as a cost, and for has to exist to be counted as a cost, and for many aspects of antisocial behaviour there many aspects of antisocial behaviour there is no specific service. Thus, for example, is no specific service. Thus, for example, in future someone might set up a service in future someone might set up a service for siblings of antisocial children, because for siblings of antisocial children, because their lives were being made a misery by contheir lives were being made a misery by constant attacks; as it became used, this would stant attacks; as it became used, this would add to the cost calculated for antisocial add to the cost calculated for antisocial behaviour. For other consequences of behaviour. For other consequences of antisocial behaviour there may never be a antisocial behaviour there may never be a service, but none the less there may be an service, but none the less there may be an economic impact. For example, having seveconomic impact. For example, having several disruptive pupils in a class may take up eral disruptive pupils in a class may take up much of the teacher's time and energy, thus much of the teacher's time and energy, thus impairing the quality of education and learnimpairing the quality of education and learning that the remainder receive; these children ing that the remainder receive; these children may then get poorer examination grades and may then get poorer examination grades and less well-paid jobs. Again, these costs of antiless well-paid jobs. Again, these costs of antisocial behaviour remain uncounted. social behaviour remain uncounted. Webster-Stratton, C. & Spitzer, A. (1996) Webster-Stratton, C. & Spitzer, A. (1996) Parenting a Parenting a young child with conduct problems: new insights using young child with conduct problems: new insights using qualitative methods. qualitative methods. Advances in Clinical Child Psychology Advances in Clinical Child Psychology, , 18 18, 1^62. , 1^62. Families carry a heavy economic burden.
LIMITATIONS LIMITATIONS
& & The study was of referred children, who represent about a quarter of all cases of The study was of referred children, who represent about a quarter of all cases of conduct disorder; costs for the remaining three-quarters may be different. conduct disorder; costs for the remaining three-quarters may be different.
& & The proportion of cost variation that could be explained by child characteristics
The proportion of cost variation that could be explained by child characteristics was low; either there were other factors not measured in the study, or service was low; either there were other factors not measured in the study, or service responses to children's behavioural and other needs are inherently inconsistent. responses to children's behavioural and other needs are inherently inconsistent.
& & More information is needed on the link between costs of early intervention
More information is needed on the link between costs of early intervention services for children with severe antisocial behaviour and the cost savings to agencies services for children with severe antisocial behaviour and the cost savings to agencies and society of a decrease in crime, violence and possible drug misuse. and society of a decrease in crime, violence and possible drug misuse.
